The gels and glasses of AlPO4 and sodium aluminophosphate with composition of 40Na2-20Al2O3-40P2O5 are prepared through a novel sol-gel route based on the reaction of alun mum lactate with H3PO4 and NaH2PO4 in aqueous solution. The sol-gel chemistry was charact -rized by high-resolution solution NMR and solid state 27Al and 31P MAS NMR, and 27A h{31P} Rotational Echo Double Resonance (REDOR) techniques. Detailed NMR data confirm that the local structures, the distributions of sites and the degree of Al/P connectivity in the sol-gel derived glasses are essentially indistinguishable with those of the melt-cooled glasses.
INTRODUCTION

EXPERIMENTAL PROCEDURE Preparation and Methods
AlPO4 and sodium aluminophosphate with composition of 40Na2O-20Al2O3-40P2O5 were prepared via sol-gel route in aqueous solutions, using aluminum lactate (98%, Fluka), H3PO4 (1M) and NaH2PO4 (>99%, Aldrich) as precursors. H3PO4 (1M) solution was prepared by dissolving the solid ortho-phosphoric acid (>99%, Fluka) into distilled water. After addition of NaH2PO4 solutions, the 'Al spectra shift toward more shielding, exhibiting severe peak overlap. Previous investigation on the solution of aluminum lactate and sodium The 31P spectra ( Figure 2 ) are composed of four species around 0, -7, -12 and -17 ppm, respectively. We will designate the phosphorus species in aluminophosphate materials using a Qn(mAl) notation [20] [21] [22] , where n is the number of P next-nearest-neghbor (NNN) per P tetrahedron and m is the number of Al NNN per P. Note that this notation makes no distinction as to the species of aluminum. It's readily to assign 0 and -7 ppm to free orthophosphate (i.e. Q0(OA1) species) and orthophosphate bound to one Al ion (i.e. Q0(1A1) species), respectively. As for the signal at -12 ppm, we assign to Q0(2A1) species although the chemical shift of Q1(1 Al) species, reported value of -13 to -15 ppm in aqueous solution [23] , is also near -12 ppm. Likewise, the signal at -17 ppm is assigned to Q0(3A1) species although Q1(2A1) species is also in this range. If Q1(1A1) and Q1(2A1) species exist in Al-lact/ NaH2PO4 sols, the concentration of these species should decrease when decreasing pH value, which is contradictory to Figure2. It's also conceivable that P-O-P linkage is much more hard to form, compared with the formation of P-O-Al bond, in present acid-sols circumstance. Furthermore, such assignments are supported by the advanced solid state NMR of corresponding xerogels. 31P{27A1} rotational echo adiabatic passage double resonance (REAPDOR) experiment [24, 25] independently confirms that four species present in aluminophosphate xerogel at 0, -7, -13 and -18 ppm are Q0(0A1), Q0(1A1), Q0(2A1) and Q0(3Al), respectively [26] . Overall, the gels and glasses of aluminophosphate and sodium aluminophosphate have prepared through a novel sol-gel route based on the reaction of aluminum lactate with H3PO4 and NaH2PO4 in aqueous solution. The sol-gel chemistry was characterized by high-resolution solution NMR and solid state MAS NMR, and 27A1{311)} REDOR techniques. Detailed NMR results indicate that the structures of the gel-route and the molten-state route glasses are extremely closely related to each other.
